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In RAN plenary #90, the following objective is included [1]

	Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.



In this contribution, distribution of orientation information of the UE and specification support for prioritization of SRS for positioning are proposed to improve positioning performance of UL-AoA.
Enhancements for UL AoA
In Uplink AoA methods, the UE transmits SRS for positioning (SRSp) and the network determines the position of the UE based on the AoAs measured at reception points (RP). In this contribution, issues that may cause inaccurate positioning for UL AoA are explained.
Robustness against multipath fading channels
In multipath fading channels, the reception points may observe multiple delayed versions of the transmitted SRSp, creating inaccurate AoA measurements and degrading accuracy of the AoA methods. In DL-AoD based methods, the UE reports measurements related to additional paths. For the UL-AoA methods, the similar approach may be considered, where the gNB measures AoA or timing related information corresponding to additional paths.
Observation 1: Solutions or additional measurements to improve performance in the presence of multipaths can be considered for UL-AoA methods
Orientation information about the UE
Orientation information of the UE may be helpful to improve accuracy of angle based positioning methods. When the UE rotates during the positioning procedure, the network  may observe inconsistent AoA estimation results at the network, resulting degradation of in the accuracy performance. UE orientation information sent from the UE may assist the network to improve the accuracy of angle based positioning methods. For example, the network may be able to determine angle of transmission of SRSp depending on the UE orientation information and configured SRSp resource set and resource ID. Based on the rough estimate of AoA obtained from the aforementioned orientation and SRSp configuration information, the AoA estimation algorithm at the reception point may be able to provide accurate AoA estimation result. 
Observation 2: Orientation information of the UE may be beneficial to improve accuracy of AoA positioning methods
Proposal 1: Support reporting of UE orientation information from the UE
Accuracy improvement related to SRS reception
In the current specification, up to 12 SRS symbols are used. For uplink based positioning methods, additional SRS symbols in a slot can be utilized for improvement in improving AoA estimation performance at the reception point. In addition, since the UE needs to transmit SRSp to neighbouring cells, coverage for SRSp needs to be enhanced such that RSRP at the RP can be improved. For the aforementioned reasons, up to 14 SRS symbols per slot can be considered as a potential enhancement for the SRS design for positioning. 
Observation 3: The number of symbols for SRS can be increased to 14 to enhance UL AoA methods
In Rel-16, SRSp (SRS for positioning) are assigned relatively low priorities. Consequently, the transmission of SRSp may be dropped when the UE has another data for UL transmission. To improve  accuracy of SRS-reliant positioning techniques, a priority can be assigned to the SRS for positioning. Specifically, a high priority can be assigned for SRSp associated with a positioning service with low latency requirements and a lower priority can be given to SRSp associated with a positioning service with less stringent requirements. 
Observation 4: Low priority of SRSp may degrade accuracy performance of UL AoA
 The priority of the SRSp can be indicated to the UE by either upper layers or lower layer signaling. The priority of the SRSp also can be associated with the type of the positioning reference signal (e.g. periodic vs. aperiodic positioning reference signals). In addition, prioritization between the SRSp and other signals can be supported based on the priority associated with each signal. For example, SRSp may have higher priority compared to SRS for other use cases.  
Proposal 2: Prioritization of SRS for positioning with respect to other signals and channels should be defined for improving AoA accuracy
Conclusion.
The following observations are made in this contribution.
Observation 1: Solutions or additional measurements to improve performance in the presence of multipaths can be considered for UL-AoA methods
Observation 2: Orientation information of the UE may be beneficial to improve accuracy of AoA positioning methods
Observation 3: The number of symbols for SRS can be increased to 14 to enhance UL AoA methods
Observation 4: Low priority of SRSp may degrade accuracy performance of UL AoA
Proposal 1: Support reporting of UE orientation information from the UE
Proposal 2: Prioritization of SRS for positioning with respect to other signals and channels should be defined for improving AoA accuracy
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